A marked increase in the incidence of pyloric stenosis was reported in Scotland for 1978 and 1979.1 This report was followed by studies that found increases in the incidence of pyloric stenosis in three other areas of the United Kingdom: Greater Manchester,2 West Midlands, 3 and South Glamorgan.4 Only the South Glamorgan data, however, showed an increase in pyloric stenosis rates as remarkable as the rise in Scotland. In the other two areas, the increase in incidence was fairly steady between 1974 and 1980, with peaks in 1979. The figure shows a composite of the incidence trends in the four United Kingdom studies. The cause of the increase is undetermined but is unlikely to be due to reporting artefacts. The purpose of our study was to examine the trends of pyloric stenosis incidence in a North American city during the same period in which the incidence rose in several areas of the United Kingdom.
Methods
Our source of data was the Metropolitan Atlanta Congenital Defects Program (MACDP), a population based birth defects registry that monitors all resident births within the five county Atlanta area. 3-78, p=0-07) for breast fed infants and 3-0 (95% confidence interval 1-83 to 5-)0, p<0-001) for formula fed infants. Although Webb et al4 concluded that there was no appreciable increase in the incidence of pyloric stenosis among the breast fed group, it appears that the incidence increased among both groups. The increased risk was higher for the formula fed infants. This difference could be due to chance or to some interaction between formula feeding and whatever factor was responsible for the increased incidence that occurred in both groups. It is unclear why both formula fed and breast fed infants should have increasing incidences of pyloric stenosis. The association of type of feeding and pyloric stenosis needs further study, since there are few other environmental variables that occur between the time of birth and the onset of pyloric stenosis in the first few months of life.
Infant feeding practices in the United States also underwent remarkable changes during the 1970s.
Martinez and Nalezienski 1() collected information on infant feeding practices at one week of age by mailing a questionnaire to a representative sample of US mothers of infants up to six months of age. They found that the percentage of breast fed infants rose from 25% in 1970 to nearly 50% in 1979. Although we do not have information on trends in infant feeding specific to the Atlanta population, Martinez and Nalezienski1) showed that the increasing prevalence of breast feeding occurred in all US geographical regions and among all demographic subgroups for 1978 to 1979. We have no reason to believe that the trend in breast feeding frequency among Atlanta mothers differed from the national or regional trends. Thus, whereas major increases in the percentage of mothers who breast fed their infants occurred in both Atlanta and the United Kingdom in the 1970s, we did not find a parallel change in the incidence of pyloric stenosis in the United States. Since ecological parallels do not imply causality, the parallel increase in pyloric stenosis in the United Kingdom at a time when breast feeding was increasingly common should be interpreted with great caution.
The aetiology of pyloric stenosis has been reported as multifactorial. Although the genetic contribution has been described by Carter and Evans," the environmental contribution, particularly the contribution most likely to be responsible for marked changes in incidence rates, has not been defined. The environmental factors that have been associated with pyloric stenosis 12 are unlikely to have changed enough temporally to account for the rise in incidence in the United Kingdom. The maternal use of one environmental factor, Bendectin (Debendox), in the first trimester of pregnancy has been associated with pyloric stenosis in two studies. Eskenazi and Bracken'3 reported an odds ratio of 4 3 for the association of first trimester Bendectin exposure and pyloric stenosis in a case control study including 35 cases of pyloric stenosis.
Using a cohort study design, Aselton etal'4 supported this finding by reporting a relative risk of 2-5 for pyloric stenosis after Bendectin exposure. Aselton et al'4 also found evidence for a dose response effect; larger numbers of Bendectin prescriptions were associated with higher relative risks. This association, however, was not confirmed in a much larger case control study of 325 infants with pyloric stenosis.15The latter study had adequate statistical power to detect even a small increase in risk. We agree with Aselton et al'4 that because of a lack of biological plausibility for a mechanism linking Bendectin exposure and pyloric stenosis, and because of the conflicting results of the epidemiological studies, the association should not be interpreted as causal. For our study, we did not have information on the frequency of Bendectin use among mothers of the infants with pyloric stenosis or of the denominator live born infants.
The descriptive epidemiology of the MACDP pyloric stenosis cases confirmed the associations with some previously reported factors and showed several new findings. An excess of males, with a 4:1 M:F ratio, has been found in nearly every epidemiological study. 16 We did find a marked racial difference in incidence, with four-fold higher rates in both white males and females compared with blacks. Shim et al'2 found that the incidence of pyloric stenosis among Oriental and Filipino infants in Hawaii was lower than that among white infants. The US Collaborative Perinatal Study also found racial differences in pyloric stenosis rates. '7 Participants in that study reported rates of 3-23 per 1000 births for whites (n=78) and 0*84 per 1000 births for blacks (n=24). This ratio is comparable to that found in our study, although the Collaborative Perinatal Study data did not show a sex difference in rates for blacks.
Several studies have suggested a seasonal incidence for pyloric stenosis,2 16 18 19 but others have not.8 21) 21 We did not find evidence for a seasonal effect. In the studies reporting a seasonal variation, the times of maximum and minimum incidence have not coincided, suggesting that multiple factors may influence the seasonal occurrence and that these may be local. We did not confirm an association between pyloric stenosis and first born birth rank, which had been reported in three previous studies4 12 17 but not in two others. 19 21) We did find an excess of pyloric stenosis in white infants of high birth order. Interpreting the significance of this association is difficult, since multiparous women probably represent an unusual part of the general population. We did not confirm Czeizel's report of higher rates of pyloric stenosis among males over 3500 g.7 In our data, the association of pyloric stenosis and birth weight over 3500 g was confounded by sex and race. When the effects of these two confounding variables were removed, the association was not statistically significant. We did, Edward J Lammer and Larry D Edmonds however, find an excess of pyloric stenosis among infants over 4500 g, independent of race and sex. Previous studies found increased rates of pyloric stenosis among higher birth weight infants when birth weights were stratified,7 12 but did not find birth weight differences when mean birth weights were compared. 4 19 In conclusion, we found a stable trend in pyloric stenosis incidence in Atlanta for 1968 to 1982. This stable trend occurred during a time of marked changes in infant feeding practices, that is, the prevalence of breast feeding was rising, across all demographic subgroups in the United States. The increase in the prevalence of breast feeding was paralleled in the United Kingdom during the 1970s. This makes it less likely that the increasing rates of pyloric stenosis in the United Kingdom might be attributed to changes in infant feeding practices.
The cause of the trend in the United Kingdom is not obvious. It is doubtful that the increasing incidence in four different geographical areas could be attributed to the improved diagnosis or ascertainment of cases.2 3 Pyloric stenosis is aetiologically heterogeneous. Because the hypertrophy develops postnatally, its occurrence may be sensitive to environmental influences, many of which may be local. A case control study may be warranted in areas of increasing incidence to assess the role of feeding practices and other factors on the occurrence of pyloric stenosis. The trends in pyloric stenosis incidence in the areas of the four United Kingdom studies have not been updated since the results of the studies were originally published, and whether the incidence will continue to increase remains to be seen. 
